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(54) IMAGE ENCODER AND ENCODING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a target code 
amount in one-time encoding processing, to realize code 
amount control with less calculation load and storage 
load and with high encoding efficiency and to realize 
stable code amount control not only in a still picture but 
also in a moving picture even in various kinds of moving 
pictures. 

SOLUTION: A picture encoder is provided with a wavelet 
converting part 1 , a bit plane encoding pass generating 
part 2 for generating an encoding pass at each bit plane, 
a calculation encoding part 3 for performing calculation 
encoding in the encoding pass, a rate control part 4 for 
controlling the code amount to obtain the target code 
amount from the generated calculation codes, a packet 
generating part 6 for adding a header to the calculation 
code after code amount control and generating a packet 
and an encoding code stream rounding means for 
processing the whole encoding passes, generating an 
encoding code stream and, then, rounding off the rear 
part of the encoding code stream to obtain the target code amount. 
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B) *Nt.^T<ie»> h (LSB) {zm^tz^y 

m^mimm^^(j^nwin^iz^K^ir^m7LXJ<^*:^ hs^ 

j^S^-^^b/^J^^Sr^rffiSLT^-^^b^— KX h u — 
AS^^Lfc^. eS(;5i^#Slc/cj:^ck5lc^#jba- 

y C i: * i: -r i)li«»#^bS 

So 

±IE:7-f ^ua"j>^fta)«a$. «Ji^e-yh (ms 
B) *^t>ST^ie•:/ h (LSB) h:^u-> 

±^\£v h:^u->slw^^#^b/<x^^Ja•r€»»^^b/^ 

ii^ycc:^^*tatt-'&iS«»^<bSSo 

±iar7^;u^u>^^o^i&^. s±<ie-yh (MS 
B) *^t>STiitf*v h (LSB) \zm^\zv h:^u-> 

±iBe*v h':f\^—'>mz^^it/<7.^±mr^n^it/i 



^^-r^n^^^^bsssi^fct^T. 

»-^^b/<Xft* ^i^)l5lS LTfc < lElt^a^. 
f^^^-^^by^7.±^^ISTIi. COi^-^^b/^xaf^T'le] 
g^^^b/<X*«$T-r^i^-^^b/^X*l7^a<t*ii^T 

[it^^ 4 ] 3 l^e(DlJtt«^^bsal3fe%^ 

I^S^-^ib/'?X^ia^©|zj:-3T^j!£$*i.fc»-^^b=i~ 
KU— A;b<gS<7>«F#»*a^-Ct^f=Si^lCl*. |^ 

^ cfc 5 y itr i>J^-^^b=i - K g - A«i y itx^ 

l£*fiS^fcCi:*«f*«i:-r^iii«»#<bSao 
imH^^ 5 ] 18^31 3 IEtta)il««#^bSSIw j3l^ 

±I^^-^^b/<;^^^¥^®lc^u^T. KS<o^# 

^b/ a<D/ <^ - > *ttiaiilH« L T < IBIS^^ . 

xtimmz^^xmWi^^'^-i^t:m^)m7L^^m^WL^ 
[§9^^ 6 ] 5 ^m(Dmm.^^^tmm\zn\^^ 

-^ficfcy t,:*;^*^otrli^(c^i. cfcy^-^SA^^^Lic 

fcS^rzr*. j:y»^S3b<«^L^tv<5r-->*a-s;a 

[f§j}t^ 7 ] m^m 5 ieK(Di}ft^^^bsa(cfei% 

Jil5ti-:?/^> Kma)^-^^by<x»0y<^— >^^y 
^^^^^li. A:^iii«A^3^4SLtclbiil«T*fc^i:^. 

.fcoT. /<^->*^y»^SHffl2fiJS^S*«K.fc^ 
^ ^-r^U^^^^bSMo 

8 3 fS3t^ 5 iailcDli«»-^<bSaiwte t% 

±u^^^^iy Kii0^^<b/^;^»<;)y^^->*^y 

'5^^^^^c<^:^^^'^^b/^;^a0A^^->^«lwfcl^ 
>Kl^<D^?^4b/^X»S*<iSSL. »#fifl^SLi8l 

* ii^js < iss-r s ift^^s ^ fii ^ c i: ^ -r ^ IJ 
«»#^bsao 

9 ] 1 SEtt(7)Il«4»^^bSai=feUN 
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mm.. 
ss. 

Xs 

3S!t**^<k-r-5S^<b*a«. JiKe^; h:^U->Sl:: 
^■^^b/<;^.*5fefiE-r-S»-^<b/<X±fiE¥^e<OB5rSSfl=K 

S#-(by<ASflfejS-r-5»#<bv<x^j«¥-S<0lilSS»l=a 

»-^^b-'<x$^^-r-5i&^'ib/<x^fiE^sa)ia®»i=a 
1 5 ] nmt^ i 2 letE (OQo«t«#4bsai= « 

l^X. 

hSE»«»*x*Tffi<Dfi^<b;^T-^'-::^-9--fX-cl»ff 
•r 4 c t -ens * *t« c t * ^« t -r «lj«i»-^<b» 

l>^aR»*X*^ffi<DM^^bXT':/:^i*--1'X-e(»^ 



hSSi«»$x*^fiifl)a^^b;^.x-y::^-9--fX-cf^.lt 
•r -6 :: t T?IIS*tL« ^ i: $i^«Si:f«)iSfii»#<bS 
S. 

[ii^^ 1 8 1 m>Sim 1 l^il(c®««'^{b£Sl=fel^ 

^ 'J J: oTSISSixi. - 1 ^^at-r 

SiS«^^<b^go 

[^^^1 g] gi^^2§Bm<nilii»^#'(b^Sl::fel^ 
•SHi^^-^^bSMo 

[ig^^2o] m>is^3t&Wia>m^i^^itmm.iztsi'' 

X, 

v-fji^^ >j :^<f^m\zj:^xn^ttii>z.t^^mt-r 

*®«»^1b^fi. 

[is*3i2 1 ] m^m 1 SEK<o@i«^^<bssi=fct^ 

Jtiat*-vh-:^u— >Sl=flF#<by<xS±sE-r-5»#1b/< 
;^*fi£#■Slca3t^r, !RF-^<b/<xsi=±iES:»«9-^<b¥^ 
®<D«tfi-*S!S$^Tr«»IS36T*«i:. t-y h^f L/ 

— > ^ u -v^at ^b-r u-f A'St jHb¥a*ffli jiT « 

X. 

-hSHe-y K:^L'->Si-»-l-<b-'<;^S^fiE-r-5»-^<b/< 
>tSfefiE^K(cfctNT, »#<b/<xS(-±IEKffi»^<b# 

— >^ U-f A'«it<b-r « u-f A'«itft#lft*«il-Ct^'5 

ItS^JM 2 3 ] mUtm 3 fBtt(0il«l^#1bSSI=^t^ 

iiHif >y hyi^—>mz^^itf<;^i±&-ri>m^itJ< 

7.^ML^mztn,^X. !»-^ib/<xSI=JiE©«»#<b^ 

u-f ■\'«iiHb-r-s u-f-vmiUb^ssflB^Tt^* 

to o o 1 ] 

C#6e8a)S-rSSit&^J-iJ] w<DfEffll±, JPEG (Jo 
int Photographic Experts 
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Group) --2 0 O Om^i^&'^^^t:^y^-''^y 

cfc ^ ^^it a m^^^it^mRUMBfi^itmii^ 

A(Personal Digital Assist 
a n c e) -^«»BSl^Ma)=i-7^->^. PC (Per 
sonal Computer) -t<7):i-— 9" U >^ ■ *V 

— m^mm^y <r— a. s^j^jtccg ccomp 

uter Graphic) -efflt^^ir^^X^^-veDEJi 
[O O O 2] 

so (Internet ionalOrganizat 
ion for Standarization) {Z^ 

(Discrete Cosine Transfer 

m) ^miK i±gtfi*i^t^e*y h*«i»jy^-ct)*Li)a^ic 

[0003] 2 0 00^1 2^ lcH|gS*^b*<ST"r^ 
^^<D J P EG-2 O O OSftI*. :i<D'^JL — yiyvh 

«I^<7)^#^^3c#SSI^L■Cl^^o t*^L. c*Lt»B(g 

m^it. ^zi^^mo^m^o^i^ibxis^j. x>3- 

U- \-f&m(O^^^^J:^^iz^l'^X\tm^tm^ L 

K^ijiSA^sitT'fey. gi^m*#^^T*^scisia)?^^^b 

[O O O 4] 

^Xit. J P EG-2 0O0a«l3S-:5t^fc'7;f— "T-y 
h ^»#^b* 5 lii«^?-^^b^M3it):il«^-^^b:^ 



< X. K^-mi^^^imm<D^^&mmimmti> c 
to msfc. m±m(o^ui^rmmmzt. ^^utc^ 

to 

[O 0 O 5] 

[Sa^fi?^-ri>fci^)CO^Sl CCD^PJOJ PEG-2 

GO 03K«l-S-:5t\fc:7:j-— hlz<fc§^-^jb$fT5 

IHS2^-^^b3gM3^t/Il«i^-^^b:?5.^ti. A:till«lc^ 

hs««a*. fijiiatf'^ h (msb) *^ 

8ST^e-vh (LSB) lcM€>e':/ K7f U->l3Sg^ 

-§-^b/^X*^^'r'5)a^"^1b/^;?.^J?E^S<h. ^-^^by^X 
rtT-SW»-i-4b*fT5SW»^^b^®^. it^SttfcW 
Wm^i)-^ ^mmcO^^Milztji^J: 3 l^»-^S^^Jiai^^ 
i??-^fi*Jffli^lSi:. ^^mMm^<Dnwm^\z^^:f^^ 

J PBG-20 0 0M^iZ^r5l^tzV:t—^^> h 

J: ^ ^-^ib ^fr 3 ^l«^S•^^b^Ml::^5l^T. T15CD 3 

[GO 0 6] «i<D*s^Lr. i^»»^^by«xsf< 
TSasur^-^^bn-Kx h'j— A^^^Lfc^. mm 

(On'^m:{ztj::b^v {zi^^itzj-- Kx h U ^ 

[0 0 0 7] m2<D^&itLx. mm^mtJ^7.±i&^ 

#1b S 4^ itf ^ ^^^<b 43 ih^lS ^ (ii ^ 0) T* fe S o 

[0 0 OS] mso^^tLx. mmy^ji^^'jxfiz 

[GOG 9] ^mm\z^*iii. iciToi^m^'rho 
m^MOJ p BG- 2 o o om^iz^^i'^fzy y K 

->Sic»#<b/^x*^ja-r-i>ff#<b/^x^j«^ei*. 
mS(Z>fiF-^^b:?P':/^*e[^coSSi«aA>b. i^Ji^f 

h (MSB) ti^^mT^^y h (LSB) {zm^\ZV 




[0 0 1 0] 

2 0 0 o^a»lzS-:5t^fc7:^-— -^-^ hlCcfe-SS^^bSfr 

[00111 c»i ommo^mi ^mMommit. m 

J:^e-:;h (MSB) *>t>^T<ie-y h (LSB) \z.m 
^Mv h:^u->icjsi§-r^e'> h:^u->^-^^b/^;^ 
^^^2^. »^1b/^XI^l?^ffi»^^b*!Ta»W»# 

3&L-c<l«$n^o cc-e. e*:/ h3^u->^-^^b/<:;^ 

^/5£$5 2*5«*:i;§:(il5»-^^bSP3 iiT'EBCOT (Emb 
edded Coding with Optimiz 
ed Truncation) »#^b» 1 O * 

[0 0 12] »jlc*SlJ6J|^S8(Oil«»#^bSfi<Dl!ji^l3 

Ol^TS£0^-r'5o Ox — h^^SPl (Z*5It^'t7x 

S (:7-f;u^«a) ^}#oTt^-sa)T% :7-f;u^'j>^ 
A< fr ^ ^ 1 1 0 A * Hi « * ^ *!) / \* :7 7 y > ^ L T *5 < 
20^S3b<ft^o L)£»'L:$:Slli&a))^^-ri^. aia)^^^^ 

[0 0 13] J^iai:ic*:r3T:7-f y^ y 

ISa)lil8is 1 oo*A:;3LfOx-:^U'y h3E»epi "c? 
zzx'^x—yoy h^m^as 1 o 1 t^^f^tS^^o 

<D-9-://^>K*^-ro fssi. '>x-:;u^> hiK»i*. aft 

2t. SS4«-9-:f/^>KHH2(D.fea(z. 
[0 d 1 4] las. @4a)ii^ictt. '!7x— :?L/-> h^a 



(DUK;uaii2T-3&y. cc;)es. m2U^;u*Ta)g 

<£l|t-9-:?/^>KLL2^. «;g«+^://^>KLH2i:. 
Sffi«-9-:;/^> KH L 2 SSa-y-3//<> KH H 2 

mi u^^urofiiiia-ti-^r/o KLH 1 

3fy^>KHL 1 gS«i:^:^/^>KHH 1 (^>ti-7 0(D 

■cli. ®S:(Sia^55^(7)^SW^Wl3 3?-<;u^y v^-r^ 
C*tm^<7)^^^#iS-ri»C.httW5^r't<i:l\ 

[0 0 1 5] ^{Z^ ^3L — Z^\y*y h^ja^&S 101* 

EG-200 0^3f&t?^i^)t)4xfcEBCOT (Embe 
dded Coding with Optimize 
d Truncation) <tB?(S4x^X> h P tf—^ 

mt^m\zj(si^jtj:i3^ibmB^'r^ isi/iec fd 

IS 15444-1. JPEG-2000Part-1 FDIS. 18 August 200 
0) o 

[00 16] BBCOr<Dmm<DmiZ^ MvVJK^—:^ 
@. «4l§(7>ttl 6lia>«ft)b>ibJie^fi'?'^b«Kft$iSS 

lt:i>^o coi eeo^jsoi^. sffi>t^fil;5<a^(7)ta) 
iii 3-e. 2 5ta3^l::-r-&<t 1 1 O 1 (w)S:^o COcfe^ 
ic-etL^tfi^x-::? u-s/ ha»«as i o i \z^^%»l 

[DO 17] EBCOT^-^^b^Hfj-r-SS^. H5B 

izi^-Tcfcaic. -i^x— 3f u-/ hs^^^as 1 o 1 iccfes 

«afi&a)tt?*fii*«Tiie:y h (LSB : Le a s t 
Significant Bit) 35^t>*±(itf h 
(MSB:Most Significant Bi 

t) *-ea)*e*> ;^-r'SJ:9l::LT«•+^ 
>3f;nr^j;&r^ rij roj co^am^^r-g) 

u— >^i^5o ) . 4affl(o«stffie':/ 
u~>*^«-r -Settle. ia5Ciz:^-rcfc5ic. «-^a 
filcD r+j r-j (n'^^Q^Mv hz^u— > (jut. 

[0 0 18] 1^05 Ba)tt^*ffi(Dtf V h:^u— 

cD^ml*■r'<•coA^1 (Da^ai-SCitiig^-efc^o 
^^tt-eA^Dt-^fl^a-^^^iianiio^fcttjEtT) 

ar*&S, ttoT. »^(D3^U->tt|gH5C(DJ:aiC 

[00 19] EBCOTJ*. 3T£a)*#*<D::^P'y^s 

*^T3¥^r*fc^o S^ib«a^=3-K::^p*>^ (co 
d e-b I o c k) i:ii?tf*i^BTS<7)-y--<Xco:/P*:;^ 
x> hPe— »-^^br^o a— K:?P:y^l4. 
MSB*^t> L SBZ^fpIice*:; K U— VSlCiliTj: LT^ 
-^4bS*i^o 3— K:/P*:;^a)«Sa)-9--i'Xli4*xt>2 

5 6*-e(7)2a)-<^»-c?. 3 
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2x32. 64x64. 1 28x3 2l|*^$)^o — 
^nrt^Ts tf-y hOA^G>lf*> hn~2*«LSBA>e>M 

•V hiii^-^r*fe^o K::^p*:/^o^?-^ibi*. msb 

fi3(^fcf-y (bit — plane) A^t»)liS 

IC. 55^(7>3aii(D»^<b/<X (pass) iCcfcorfT*^ 

[0 0 2O] EBcoT»-^^b-ei*. »$*fittf';; h::^u 

*>X3fP/^<f— va >/<X (Significanc 
ePropagat ion Pass) . '7^ — -^^^l — 
KU :7r-f > > (Magnitude Refi 

nement Pass) JSckt/^ U — »;/ 
( Cleanup P a s s ) tU^lStt^ 3 MSiO)^ 

[002 1] 3 -D<D^^ it J (omi^h>^^mmtme 

■e^^tt-So iil6|:ifcl>T. M*3i::MSBfi!!Ob:*> h::^ 

> ( b i t - p I a n e ) { n - 2 ) ;b<^ 'J — 
-j'^i\7s (Cleanup Pass) |C J: -3 T fip-^^b 
$tt^o 3Sll^TllIi:25^USBfiiJfrrp]*>L\ \ivV^\^—^y 
(bit—plane) (n — 3).tf»:/ > 
(bit— plane) (n — 4) ---If^yh"::^ U— 
>(bit-plane) (O) (D^ycv h:^U— 
a-^^bA^ 3 00»-^-lb/<X (pass) ^i/^-^^ 
•h >X :/P/<^— i/ 3 (Significanc 
e Propagation Pass)."7-5f — ^o. 
— KU "^T-f ^ > h/^X (Magnitude Ref 
inement Pass) ^UX^ 'J — 
(Cleanu p Pass) a>Jl(il¥"efflC^rfT*?*i 

too 2 2] fc/£L. HieiwIiMSBflllA^biplSgCDt* 

(iCi^cTj;*-— ;uo(7)e'y h:^u— >l*^-^^bL3S:t^o 

[0 0 2 3] C(7)JliJ?-e3a^(7>»-^^b/<;^ (pas 
s) ^H^agLmiNT^^-^^bLT^^. eSOt'-yh^fU 
-><Dff*a)»^^by^X (pass) *T-X«F-^-fb^n- 

[0 0 2 4] «»<D^5g (X^^->y) ^30t^ 

^(code-block) l*S^F 4 t"^ -tZ^b-Cfc^ 4 

K^-<':^sT(c«'tt&*tSo j^H^-r*:;^ 

STOffllin— K'^P'V^ (code — b I ock) <0 

(code-b I ock) |^O-r^TC0«»*fc ^'-SJl 
St?. 3— K:^P iv-i? (code — b I ock) (D^t* 

oT<DMJ*. ?iJ<D4>-C?l*JL3b^^T'^i:l^5lllff*efci»o 



^-^^-fb/^X (pass) l::*)t^Tr3— K:/P*v^ (c 
ode-b I ock) (n^^Xm%%.1^^ > 

[0 0 2 5] JilT. SOCO^^-^^b^^X (pass) (CO 

t\Ta'<-i)o ^-r. mil::, v^^:? ^ * >x:/p/<y 

— i/a >/^X (Signi f icance Propa 
gat ion Pass) (COl^Tl$i0^■r 

3 (Significance Propaga 

t i o n Pass) t?l±. 8 7&^<Dii^td: < i: * 1 OCO 
h (Signi ficant)X 
fc^ cfc-^^f^ >i/-y-3?-f :^3>h (non — S i gn 
i f i c a n t ) ^aOJtf!:; h:^U— > (b i t - p I 
a n e) (Dfil^S^rj^ff-^ ^bT^o -^(D^^^lbLyce^;/ 
h:^U— > (b i t - p I a n e) (7>fitA< 1 ^ 

<b-ri)o 

[0 0 2 6] CC-ei/^— (S i g n l f i 
c a n c e) tl^5mm\zr>l^xmm'r^o v-y— :7-f 

(Signi f icance) tf*. 
Lri^-^^b§l7b<??!F04^^T?. vy-3'>r:^>X (S i g 
n i f icance) (D*D»fflli/ =:.y -f ±i > h 

(non— Signi f leant) SSt"0. -^(D^k 
»T*1 A<^-^^b^ttfci:^lcv/y-:7-f (S i g 

n i f i c a n t ) 1 d^^b L. Ja»«lz: 1 Xfe 

y«@iit-&ta>x*^o ttoT. v^--7w'*>x (s i 

g n i f i c a n c e) t li^3affTC0lS#B$KlC«^-^^b 

[0 0 2 7] m2IZ. V<f-5^zL— K»J:7t-<> 

> l^y^X (Magn i tude Ref i nement 
P a s s) lcotNTUiB^-ri>o t:*v h:^U-> (b i 
t-p I ane) S^^^bT ^ 'J 3? 7 O > (R 
ef inement Pass) Tfl*. tfv h^U— > 

(b i t - p I a n e) ^^^^bf ^ vy-:7 -f :^ >X 
■^Q/<>f— V3 (Significance P 

ropagatlon Pass) t???-^^b Ltl^^Ct^ 
h (Significant) >^«l&CO 
e-y h::^ U— > (b i t - p I a n e) CDlI^ffffi^ 

[0 0 2 8] -^-LT. Ssic. <7 »j— (C 

leanup Pass) ^ZOt^Titt0^•^So t*»y h >^ 
U— > (b i t - p I a n e) Sa^-^^bf 'J — >:^ 
V^/iT. (Cleanup Pass) "CI*. h:^ 
U— > (b i t - p I a n e) S^-^lb^T V^-^' -f 
^ >X::^P/^y— V 3 (Significanc 
e Propagation Pass) V^^-it L "C 
L^^f:t^y ^'-f h (non— Signi fi 

cant) t^9kSL<D^V h^l^—^ (b i t - p I a n 

e) (om^nm^^itr^o ^o^^itLtc^v ^yi^ 

— > (bit-plane) (Dfll)5<1 




T* fc ^ - 1? ^ A> * SI It -c ©ffi^f ^ib-r ^ o 

[0 0 2 9] (Si. ]il±(0 3'0<D^mt/<:< (pass) 

it(Dms{mi:m^Lti:t<i^. ^—:x,{Z^CXZC (Ze 
roCodi ng) ^ RLC (Run — Length 
Coding). SC (Sign Coding) . M 
R (Magni tude Ref inement) A^ffi 

ffil^t)*li»o MQ^-^^bl±. JB I G2 i^^SiU IS 
0/1 EC FDIS 14492. "Lossy/Lossless Codingof Bi-le 

vel lmages^ March 2000) Vm^tSMz^^mcO 2 

mnwi^^v&^o J PEG-2 o o ojsftxM*. -t^ 
xo^mtJ^:^ (pass) -^-^tn gaso^^v-x* 

[0 0 3 0] Ja±*<. h3fu— >Sic^-^jb/^x^ 
^i«*r'&»^<b/^x^^«P2. SKfj^^^bSiao. jp 

EG- 2 o o om^co^SiimmizJisir^fzmmvA^o 
/^x*^JS•r-5)^^^^by<;^^i^^s&2^c^5t^T. 

(code-b I ock) ) rticmcrffiai-r^p^s 

[0031] ISt^TBl *fflt^TaS(D^aSlCOl^Tlft 

»-^iby<xa)4«as^^Tofc^T% ni/&^^it^3<Dthti 
JtT^o tt-3T. h::^U->co?*^^bAx*«a3S 

[0 0 3 2] n^mum^T^<Dnwm^s^ oAi?^ 

4 *7cl" LT^]— K:^P (code — b I ock) 

p^xonmm^ (ffgx.«a— K3^P'>^ (code-b 

lock) l^(Z)»-^^b/<X (pass) (Dfi»-V>BE*S=i 
— h'J— AOt'— ^:^^) ^^»y^S 1 O 5<h Lr 

SI 0 4i:^':;^S1 O S t^^t>i£x^<^y hSI O 

[0 0 3 3] [m2a)iijSfe(7)jf$®] ^mmo^Mii. m 

<b/^X<DftiS*^TofrST% ^-^^b=3-KX hU~A^ 
yjST^®lCcfcy»^<b=i-K>^ hU-A (Stl5»^) 

*wy»Tt=A^ cfcy»#^ba>fi?5S8M-r^fc*^ic. 
»-^<b«ih^S{Ccfcy^ffi»^s 1 osctysitib^H^ 



h*Jffll$B4T*tt. g:^ri2^-^si o 3 ci:yi^£ii^;h,^»-^ 

t^^^^^S3&«fey. mi (DiiJBj^fia«fey tu-h*ii»SB4 

[0 0 3 4] im3(Dmm<Dmmi ^usscdj^bi*. m 
^:mm3mizumr^-mmmmxs>^o mzit^^mm 

y. m^ 0mmzm?L. :7^;u^ij>yicj:oT^ia* 

ti-S)-tf3^/\'> KSc0^^^by^;^a*^*!)8S1fi LT fc < » 

[0 0 3 5] 335lcl6f^|z:-:?lNr!tt0jr'5o -^i — 
K^S^5&s 10 11*. mi coilJ£cDJi^J|-r?i^'<fr^ 

-^<b/<>^*<^;a*;h-^o --T-. e^(7)^^a*#^fc 
ifa)»■^<b/<x^a^•c. ^<7>»#^b/<x*^y 

^mmi^^^it^^7.{zj:^xtmt>^j. R-o^co^^it 

[0 0 3 6] ^^X. mnmm^lzit^ a— K::^P';/^ 
(code-b I ock) F^CD»^ib/<;^<Z)»-^»it . 

^*t««)yjsr-5ci:iCckor^i:*ii^* (isso* 

(Rate— Distortion) SliCDH^A^b^ 

miztji^^^iz^ ^<o^mtJ<:^^m^jmx^tK s« 
[0O3 7] -^-dT*. *Sli£J^^-ei*. ^i^>-9-:?/^>K 

Hie. Z3— K::^P*:/^ (code — b I ock) 

■^^b/<xao[)JilSffl*SSLrfc^. -5-*^i^^±a)»-^^b 
^■^^b/^x$IT^IS*BXi»o dcoig^. 'i7x-::?u/*y h 

fe<D»-^^b/<xa^^ift>tS^Lr=^-^^b/<x • ir— :^;u 

[O O 3 8] H8tt. PXUX (Loss Less) 
-e«J-^^b*ffa«^. fiP^±e*;/ h3^U-><D^^^b/^ 

:^^^mLfzm^<om^tsti^^^it/<::^<Dm:^mx'S> 

LL2a)»-^ib/<x»i*2 5. «B«-9-::^/^>KLH2 
cD«F"^^b/^x»!i2 8. KH L 2<D^^ 

<b/^xiaii2 8. gigiait:^/^>KHH2a)^^<by^x 
ai*3i. mi U'<;K0fiSia-9-:?/O Klh 1 a>»-§- 
1b/^xaii2 a. ;i;<gi^-9-::^/<>KHL 1 o^-^^b/^x 

»li2 8. :gigla•t^3^/<>KHH 1 <Z>«F-^^b/<Xa(i3 
1 T'fc^o 




(8) 



[00 3 9] Z;KbCD»fi|[*. JPEG-2000^« 
p::^1/X(Loss Less) jfetJ^CO RTffi^ 5 x 3 :7 

-f>u^ (5. 3i*3?>r;u^(/)^ *y Sffiofcii^^ 

^ L < limli^CT) J PEG-2000 FDI SSIS 

7^— 8 h/=l>7K— h (b i t /c om 
p o n e n t ) (T^ii'&^^SS L T l^^o 
[0O4 0] ^(C. |l!9ttSlJ<D^-r 3^-AO^$-^^b/<X 

a)y^^— >-efci)J Iil9lc*5t^T. s 2 u-<;u^t?a)ft 
iS«1^:^^^>KLL2CD»^^b/<xl»li2 o. -(gi^i^-y- 
y/0\^LH2(D^^it/<:^mt^ 9. iga&«-9-3f/N*> 
KHL2<;)^?F^^b/'?x»i*i 9. «Si*-9-:?/<>KHH 
2(Z)«^-^^b/<x»i*i 8. mi u^;KD«^ii£-9-:^/^> 
KLH i(D»^^b/<;^iai*i 2. ^i&i^-9-:?M*>KHL 
1 a)«^-^<b/^;?^»iii 2. Khh 1 

-^<b/^X»l*7T-fti>o 
[004 1] 1119(73^ Y3f- A 0i^-^^b/<;^f*. I2I8CD 
a ^1^7^ (Loss Less) ^f^(Di,(D ^ ii. 't 

-<T<D-9-:?y^> K-e. »^^b/^X»*<d^3S:t^Ct*«*5A^ 
[0 0 4 2] mi^riai oiiitfea)^^:^-B(D«5^<by< 

X<7)y^^ — ^T'fc-So mi OlcfclN-C. m2U^;i/^T- 

a)MiSia-9-:^/0 Kl L 2a>ffl^-^4b/^xai*2 3. ffiiB 

l^-9-:?/<>KLH2<7)i^-^ib/<XlSI*2 1 . 
/<>KHL2CDiHF#^b/^Xaii2 1 . a^l^-t*-:^/^> K 
HH2<D«^^t/^X»l*2 0. Si UK^KDiSSia-*^:^ 
KLH 1 (D«^^^by^;^&l*1 4. ^^5J|^-»t33^/^> K 
HL1 CDfiF#^b/<X»l*1 4. S^ia-9-:?/<>KHH 1 

[0 0 4 3] m^ 01*. (il9 J:y K 
^^<£aft*i±r 1^-5)0) -e. mi OCDli^l*. ll9<Dli^ 

[0O4 4] ±.U^V^\z.^^x>d-j hzf\^-:y%{z^^ 
4b/<x*^fiE-r-&^-^^b/<;^^St»2-es«**tfc. tf 
h::^u— >li(Oi&-^^b/<xs 1 o2-e. nv^^^itu 

3*<Pf l^m^tt. ^$I5?^^S1 O3*<^ja$*t^o -^-tt 
[O O 4 5] [m4a>||J6<DJ^Ifi] *ltJ£<Di^Bli. if 

^3im4^iciBSc'ri>-iiJfe?^^T*fc^o Huiem3(7)^ 
Jfe(Z)j^filTM*. «^-l-ib/^xi^-:^;u7icj;y+^:?y^> K 
S(D»-^^b/<X»*^ift>©JIELTj3<cii:-C. U- hf^ 

4 lz^5l^r i^^-^fi^a > h p— ;i/"r ^^^^by<;^*i 
T^s^SoTt^i)*^ fc<^r*»-§-<b/^;^miicoMffli 
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[0 0 4 6] ttor. MlwoIAP^Si: LT. U- hMIS 
aJ4-^g:(i&i&-^s 1 0 scD-tf^fiS^SSL. g^co^-^ 

O 3$«jyt§T-S«ff*^T5o C*Li::J:orS;«ffia)» 

[0047] cm 5 (Z>IIJ6CD5^SI] S^HlfiCDJ^iStt. sS 

^3im53S(cisK-r^~iiJSJ^^r*fc^o mjism4iis^ 

<75?f^^rMi. Kfe<D^-^^b/^xa^^i^)^ift>/c 
^-§-^b/^:^^— ^^^uv^ffiSLT. ^ttm^co^^^^b/^ 
;^A<«^Lfcie(rii»-^^b=i- Kx hy-ix«jy»r^ 
SIC ci: y ^ tt* ^ y jtT ^ c: ^ T-^^-^Sftijes ^^r o r l^ 
fco L*^L. A:tiiij«i**m^«r*fey. -y-z^/OKS 

:?;i.*mafiffiSLrfc^. ii«(zj:o-c^*Lt>*^y 

fi ^ Z3 > h P U C> ^-^-^b * fr 5 c i: *^tb*^c 

[0 0 4 8] i^ecDmmow^mi m 
I*. msam5(Diijsj^ii<Dis^«ijT?fci)« A*ii«*<fBi 

Btrat/JltC:. li«lcJ:-3TI*i^-^^bA^S!tT*^< 

]iJ«(::3^LT. 1 — XDaillB^^-^^by^XT— 
#is LT^-^^b/^XSa^S^^-r - it l*#ST'l*3S:tNo 

[0 0 4 9] ttoT. */i:ia8A^t>|gi 0lC»^^b/^X 
fS^^Uyr^l-. Jamjl:^»^^bLfclj«CDf6^^-^M. 

lOB5<Z)liJ«0«^«^-^a*lS1t«}#Lr33^. tLC 
a)^-^fl:3&<^i63^a6e,*Lfci A^fcy<Dii«<D» 

[0 0 5 0] «feor. a«^siccfcya»fflffis**ifc 

#^by<xai:ll«LT<^a5-^. ccD»#^by<xa*«fc 

-5)0 

[O O 5 1 ] LiRF-^a/)<^a^2fcift> t>4lfc 1 U 
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[00 52] cm 7 omMommi ^iijsco jt^sii*. w 

[0 0 5 3] mz. mm^nmm^^i^m^izi^. 
^*l^■rtL^glf^l^^^l3l^fT^a)3^)^il^'^fcy. "^db^nm 
ffii:a)*/h^*JSizj:or. »-^^b/<x^— •::^;^*a«'r 
[0 0 5 4] imacDmMcDmmi ^mmommit. m 
*]imi2. 13. 1 ^r^izum-r^—mmmmvib 

'!7x-::fu*:/ h^^^as 1 o 1 lii^^bSP 8 -efi^^b 
$tiT. a^^b^asi o8A<tiJ:^**t€>o 
[oo 5 5] M^F^b^Sit LTI*. ilW-^x— h 

±^miriti)<-^^X'&^J. JPEG-2 0 0 00^« 

«si o 1 a);^*^iS^Hb^iifcoi^Ttt. fBsR^i i 
[0 0 5 6] S^lb^asi o8(i. e'yh:^u->S 

m^oummmx'i^^fzmiz^ zi-\:yav<;^ (cod 

e-b I oc k) miZ^^itJ^T^t^^f^^tl^o M'^it 

^mz^^x. s^s^^bsasi oscD^nmitmu 

t^x— hS««as 1 O 1 <D*6«fiii:y ti/h*< 
JS^or*. jgg|**L-se^ h::^u->at'?-Hr£iti!^3ti: 

[0 0 5 7] e-y h:^L/— >irgBB**tfe=i-K:?P-y 

>7 (code-b I ock) SCDS-^^by^XS 1 O 

^;h.^;K!e5^^(::JSi:x®cffi»^^bSP3*<i^t;ai* 



[0 0 5 8] (Si. CCDST^b^S^ffior. ftSiiLT 

B9. lai 0"e5^Lfc«|3S*-9-:?/^>KSa)»#^b/^x 

h:^u— >»'^<b/<;^^i3Ea2t?a3. ?j-^^b/<;^^filE 
0) (i^ BS-r ^ ;i it *<a3 * o 
[0 0 5 9] Lm9(Dmm<of{^m ^mma>mm\t. m 
*3imi 8. 1 9. 2 0 3SiciB«-r-5-siJ6fl5fi§-efc 
So Btrismi oilJ6J^S8-cf£'<fr'!7x— h^»¥ 

*>it. ^*L^itaa)-9- KA<^t^J*tS*■elKy^SL 

n^Ctxmmt^tl^tS^^f^o L*^L±il®<Z>'t7x — 
h^m*fT5^SI*. :i:liDiC0®m-9->::^;uat£ 

it<Dsa«a*i5is-«i#Lx^3<ie^^*^&y. a^® 

^ >y < 7 T iCigS^MS^S® CD A :t) iiJ«^ /c li^a * IS 
[o o 6 0] Ox — h^»<7):7-r y > 

fey. ca)3?-f;b^y>^ici&s>a/£it^-f >a*<ss 

[0061] 01 1*>«iiai 41*. ±IS'>x — :^u*> h 
^^-r^-O^—X • Ox — :7L/':; h^^<DftiS$^-r 

gIt?S)So ai 1 izm^x. ^ir:^^vzfs ^ X. A:ti 
il«i 1 oa>T— 4?^-f>1 1 1 <D1 ^-f >S(c-r— ^ 
^^aiL^^y^^-efc^^-o/^-^z^T 1 i 2icss 

LT. T^^v^S^X^ I^J^VVT ^ 1 21^07^— 
^lc^*L-CSlt:7-f;u^A*prffilC3S:-&^-Cl ^-f >Sl:: 

[0062] lai 2^CfeL^T. ^^>/^'y3^Tl 1 2rt 

ita)^-r>a;b<s^?>*tt=3a:t>ri. x^-:/:^s3t*. s 
fr-So ::<Dft^T-<£iafi5(D4oa)if K (ll2, 

LH2, HL2, HH 2) OOx — 3f hSE»«affl 

3ti^9i^Lrj>y. x^*:/:^s4r-s m^^bj^t^co-y-:?/^ 
>K«ai 2o-e^-rsj^ii!j(D3o<z)-9-:^/OK (lh 

1, HL1, HH1) |C^tLTl*S^<b*|lfT-rS« C 

♦liz^ y S^^ba^a)-y-:?/<> Kfisa^-f > i 2 1 
[0 0 6 3] -fi^ 7.^v-:fsx. g«Ja-9-^A>K 

(LL2) <7>ox— hx»«att. wi;^-f>/^ 

:7T1 1 2l3g3g^;a> ZL*\.\tmUz?^ }\^'^'):y<f{Z&^ 

^uf±vfo^^-^^t<m7L^ici^^xmm^ho tto 




(10) 



[0 0 6 4] c:o*SS> ^1 3(;)^lg|r^-r^l3. 
[0065] M1BX7^*;;:^S 2<7)Sf^O'^x — :?u 

•con ^-r >licD'!7x— ::f u-;/ h^^^ifcTb^v^':/ :7r 
[0 0 6 6] —-n. 7.=r-j-ysz(r>^n'^7.n--j'J^^ 

i^iiEfiyom 1 li^mT.n—^^d^^^f^'i^ k ( l h i , h l 

1, HH 1) <DS^<b^SKC7>^-r>ai 3 1 =3— K 
-^UvO (code — b I ock) <DX> h P tf — W^-^ 
^b. ^HtSCDJ^^r-l*. J P EG-2 O O O^feT? 

Si6 b E B c o T p ^ <z>S a? 

(H) iciijaufcS^il-e. x>hPtf— W-^^birLTE 

BCOTSHtT-r^o 

[0 0 6 8] 01 4{c^3l^T. Ml::. l^fillcLT. 

(LL) (DS^^b^»<D^-r>ai 4oA<. ^rp-y^^ 

— X (7) X > h □ e— i^^^b irLTEBCOT (DteS^fi 
<D:?p*y^<Dlg3F (H) i::iijaLtr^^-C. c<Dx>h 
Pe— »#^bi:UrEBCOTSSIfT-r^o JSfc. 
1|ll<7)g 1 5^ilJX5"— 'Pa^-th^f/N*^ K ( L H 1 , H L 1 , 
HH1) (iEBCOT||frar^«^^»^^b«l»^«n 4 1 i: 

T?«y3lL|gfT-rsci:T?. ■r'<r<z)iij®<z)'i7x-::/u 

h3g^-HS^^bH-x> h P e— ^-^-fb* ^Tf 
[0069] cm 1 o (7)|lt£(7)]^B] *IIJScOJ^SHi. 

is*]sm2i. 2 2. 2 3^iria«-r-s-iiJSJ^ffiT-fc 
SEfc^^Jii. ii^]i2. ii*3i3iHm(cii-r^ii 

ffiJi^glT?. hT^U— >»-^^b/<X^J$SP2-C^A)tU 

fce-^ h::''u->i^<D»-^^b/^xA^e)S^&a^#^b«3*« 
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^b/^XTM*$ftl!^LT^T*:)*i.^o dtifcjior^-^^ba^ 
^^fSl±^1±^C<^:*<tb3fc^;t>^ «^^^b>^X<7>3i^tt*# 

^b/<XSlcS:ffi»^a>fitf1-»i|i|^*^T-r c t aj* 

[0 0 7 0] C(7)«^. «^^<b/^xfe<DSg^»^S*/^ 

^^b/<XS(7)^^i^-^fiSltg:LT#^a2.t;li^.t:y 

til^cfcoTi oc^e^:/ h:^u— >lc2^-^^b/^x<;)1@&/£ 
(t/<<r-> hA<ttJ3fe-Sa>T?. U-f ■\'«at^b^SlZj:y CO) 
■ h<7>U-f -VHIit-lb^-r'S-ir-e. x^— 

jb^Rlffi* J PEG-2 ooo^ftcD:^p^U':/->:?aflg 

[O O 7 1 ] ±faLfcllJfeG>I^SIlCj:*t«. JPEG- 
2 O O 0{Zl^«Lfc??-^^b=i— KX KU-A^^fiH-r-S 
^•^^bSM&l/^^^^ll3^t-^Ji. ^At*^**H<7>tri6lc 

- A ft * »^^b-r ^ s&s ti fe ^ o 

[o O 7 2] 

[^B^COsSiim] mJLcD^iC:. C(7)^^(z^;KI^. JPE 
G - 2 O O OWih\'Z.mS^\.iz'^%\\.^- KX K U-A^ 

^fl£-r^ij«^#^bsajttf^K$iis-r^ji. 

[0 0 7 3] »"^fi*tJfflia)(e<oH-s:mi5*. L/- 
ox*. lg31^^:»^^b^^T^-5i:l^53aStfc'5o tto 
S-^^b-r-SSili^t.&^o 

[0 0 7 4] Mi^. ^#^b/^xft$-ti-:?/^> K^ic^^^) 
[0®O®m<i:lft0-^] 

[1^1 ] ^IIS£JI^SlcDiii«?5^^bSS<01liJiE**-r:^P 

[0 2] te<?>ii«»^^bsa(Dflija*^-r:^pv^ST- 

[|i!3] 1fe(7>li«»-§-(b3gS(Det^*^-r:^P'>^lilT* 
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[1114] m2Xir— i^^-eOx— :?U'y h»9JLfc*h# 

[05] tf-:/ h:^u— xoK^H-cfcy. msAit^jL 
[He] jpEG-2 0 0 0M»<^«F-§-<b/<xa)ffiS^ 

[HQ] fc-S^F-^^fc/^Xfa^^LfcH ('^x-:?U':/h 
»9Ja=2) T'fc^o 

[HI 0] teO!|^-^^b/<>^a$^Lfc0 ('^x-:^u-y 

h^i!ja=2) T?fc^o 

[Ell 1 ] ^-f ;^ • -^x— 7f hS»o«iM* 
[Hi 2] ^-f X ■ «^x— hEftoftiH^ 

[S!1 3] ^-<>-<— ■ -t^x— "I/U'y h36»<7>«iS* 



[Hi 4] "y^^^^—T. • -lyx — ^^U-y hS»a>«a31* 

1 '^x— :;f uv/ h^^Sp. 2 h::^u->a^ 

-^^b/i;^^«ffl. 3 nmn^it^. 4 u-hftij 

5 '-v.^/^^jagp, 6 -A^r*:; h^^SB. 7 

r7~yj\^. a g^^bSP. s 1 o o 

A:ti®«, SI 0 1 -^^x— ::f u-y hS««a. 

s 1 0 2 e-v h::^u— vfcM^SHfct^x— ::?L/'y 

h^^^a. SI 03 mwm^. sio4 u— 

hSlJ<ai^CO^^&^-§-. si 05 ^y^. S106- 

.•/^>r*:/ h^bSF*tfc»-^{b=i— K;^ h»J— A. si 0 7 

n^it/iT. • i^— 7^;^A^ t>^^ai$4^fc^?^^by^x 

a. SI 08 fi^^b^a. SI 09 

-XwSM^ttfcM^^b^a. SI 1 O 

3 111 h$iJ(iP^(D^^&»-^. S 1 1 2 ^ 

-y^. S 1 1 3 /i^v h-fbS^tfc^^-fbia— KX h 

iJ-A 



[HI ] 



[H8] 



Ox— ^0-^ 



S101 



10 BBOOfmmtM 
Z [ 3 

^ SIQg \ 



1. 



4 

S103 ^ 



S106 



S105 <^ 



(LoesiaM} 



25 


28 


28 


28 


31 


28 


31 



PXUX( Lossless) ffl <r)4?^<b/ ^tt^S^-ria 
[H9] 



20 



19 



19 



18 



12 



12 
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si^OO ^ 



[1112] 



10 EBCGrT«1t» 

SIOT-^ a ^ 3 

^_3102 \ 



S101 



SI 03 \ 

X — 



sloe 



J S105 ( 



'S104 



[mi 0] 



23 


21 


14 


21 


20 


14 


7 



1 8 
J 101 ( 



2 i 3 4 

S1 10 ( 



i .81 09 

i 



mm 



S108 



3113 



J S112 \ 



• sni 



II 1] 



1 1 1 A3ti»«y-«p-f> 



110 xtm 



ai i^M* 




S2 '?<^*^^'yr^VQrr-^\:z 
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14] 



II 4] 



LH2 



HH2 



LH1 



HLl 



HH1 



(H:VigLL:M) 



140 ft2U'<yu0ft^fi:i((^ 




141 EBCC7TtSlff»«^ 



EBCOT#SI«SI#^«) 



l=EBCOF»i«M-« 
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I 
f 

» 
t 


4 

/ 
/ 

/ 


f 

/ 
/ 














Significance 
Bit— pUmeCn—S} 




Sisnificance 


ProMcation Paoo 
for 

Bit-planeC03 


for 

Bit-pl«n*(n— 4) 
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